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for new weed control strategies;

being the final and only target for information transfer, while

however without the transformation and dissemination of
these research findings, facts will not reach the small scale
farmer. In that respect, several points should be emphasized:
1) the transfer and distribution of data stores: training

the scientist and technical extension staff form the intermediate target groups. 2) The techniques for storages and retriev-

Research is necessary

courses, workshops, symposia, conferences, field days and
demonstration experiments, (weed) societies, personal contacts, advice ; mass-media, pamphlets, newsletters, journal,
paper series, abstracts, annoted bibliographies, monographs,

review articles, brochures and books. These should be

al of data should be chosen according to local needs and pos-

sibilities, 3) the cooperation between institutions and responsible individuals must be identified such as the case with

FAO playing

a

coordinating role.

Additional key words: computerized data, control strategies,
data dissemination, data storage techniques, weeds.

chosen according to the respective target groups; the farmer

The Problem

production in traditional ones.

Agriculture and, together with it, weed control, has to be
adaptedcontinuouslyto the changing and developing socioeconomic systems which it is part of. In this respect, one of
the determining factors is the rapidly increasing human
population in most parts of the world. Along with this goes
the urbanization. Food production has to be increased far
beyond subsistence. This is only possible by introduction of
scientific knowledge and appropriate modern technologies in

The Target Groups

a systems

approach.

Urbanization, alphabetization, industrialization highly
affect the labor force available for weed control, which often
is one of the limiting factor in a crop production system. In
shifting cultivation, reduction of the fallow periods may drastically increase weed problems, e.g. Sfnga in sorghum and
millet production. The introduction of new appropriate weed
control strategies is necessary. In order to achieve this, not
only research is necessary but also the transformation and
dissemination of research findings. At present, the latter is
one of the greatest handicaps in adapting crop production
systems to the requirements of modern societies. Often,
knowledge and know how are available somewhere but not
where they are needed. This problem is not as serious in
highly industrialized countries as it is in Third World countries. In case we do not find a proper solution soon, the inadequate possibilities of transfer and dissemination of information from the scientific level through extension to the
farmer may be the main obstacle in sufficiently improving
food production in many Third World countries and we will
never overcome the situation of surplus production in developed (industrialized) cropping systems and insufficient

*

The farmer is the final and only target of our information
transfer. All other steps are intermediate ones. We have to
bare this in mind if, in the following, we consider separately
the different steps of information transfer and the respective
techniques available. Intermediate target groups are scientists and technical resp. extension staff.

It is out of question,

that the information has to

be

adapted to the respective target group and that the different
groups may never talk to themselves only.

At the scientific level, it is important to guarantee a rapid
exchange of information so that research programs can be
planned according to the latest status ofscientific knowledge
and duplication of work can be avoided as much as possible.

At the extension level, one should not be confronted too
much with detailed research methods and very theoretical
and specific research results but rather with reviews of relevant developments in the respective disciplines given by
qualified scientists who know of the needs of extensionists
and advisory staff. The information flow from the scientist to
the advisory staff may be somewhat slower than at the research level. From those reviews concepts have to be developed which might need some on farm-experimentation or
which can be recommended directly to the farmer. The development of concepts-of management strategies in the case
of weeds-requires a thorough knowledge of the respective
ecological and socio-economical situations. The transfer of
new concepts to the farmer may be slow but must be convinc-

ing. The farmer adopts new ideas usually rather quickly,
sometimes too quickly, if one is able to convince him of the
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advantage of the new concept. Of all the information
avail_
able at the scientific level , only very little needs
to reach
the farmer . Most of it has to be sorted out re_arranged
,
,
condensed to concepts and made acceptable on its
way
from the scientist to the farmer and this is one of the
most
difficult parts of our task.

Storage, Transfer and Dissemination of Information
1. Storage, Documentation. There are basically 10 possibili_
ties to store information each one having a different accessi-

special emphasis on the problems of the Near East

(e.g.2,6,

8, 9, 11, 20,30,31) but quite a few which contain useful in_
formation relevant to the area under consideration (e.g. 10,
14, t5, 19,32).
2. Dissemination. There are many ways of bringing informa_

tion to the respective target groups: (weed) societies; train_
ing courses. workshops, symposia, conferences, field days,

demonstration experiments; personal contact, advice; radio
and television; pamphlets, newsletters journals, series, ab_

stracts, annotated bibliographies, monographs, reviews,

bility:

brochures, and books.

o

which the information has been gathered; no or very Iimited
distribution; hardly accessible for interested (outsiders>;
may contain valuable information; the results of many weed
control experiments are stored this way only; documentation
centres should try to get access to as much of this information

Each one of those has advantages and disadvantages. Normally, a combination of different means is the best solution.
It is important, however, to coordinate different approaches
properly. (Weed) societies as well as national and interna_
tional institutions have to play an important role in helping
to provide the necessary tools and in coordinating the possi_

as possible.

ble approaches.

o (Annual) reports of local research stations with very li_
mited distribution and accessibility only; if one knows of the

Let me try to demonstrate such an approach for the Near
East. The result of this effort will be very incomplete but it
could be a start. Everybody who has a suggestion could con-

Unpublished reports aiming to inform the institution for

existence of such reports, the information may be used; may
contain valuable information; the results of many weed control experiments are stored this way only; docunrentation
centres have access to a limited number of such reports only.

o (Annual) reports of International Agricultural Research
Centres with fairly good distribution and accessibility; contain very valuable information; the results of many experiments on weed problems are stored this way; documentation
centres have access to such reports.

a

Series issued by different institutions; they often contain

reviews or extensive reports (6, U, 9, 16.24,29,30, 31).

O Proceedings of expert consultation workshops, symposia
and conferences are an excellent source of information; they
may be region and topic specific andtheirpublication usually
doesn't take too long; sometimes their accessibility is somewhat limited; of special interest to countries of the Near East
are in the field of weeds (3, 4, 5 ,23)
,

O Journals contain a lot of information; depending on the
target groups, those journals may be of more scientific or of

more technical content, more or less subject specific. and
more or less region specific; publication of results often is
somewhat slow; they serve as basis for further reproduction
to a high extent; they are accessible and documentation cen_
tres use them as a major source of their information; of spe_
cial interest are for the Near E,ast in the field of weeds ( 1, 25,
26,27.28).
O Weed

Abstracts, containing abstracts of most of the pub_

lications on weed problems.

a Documcntation centres, replacing abstracting journals
slowly; highty efficient but not every,rvhere available so far.

o Indiviclual documentation of relevant information: re_
prints, microfilms; using conventional methods such as cards
and punch cards or modern ones such as personal computer
for documentation .

a

Books on weeds and their control are hardly available with

tribute by writing to the author. So we could gradually improve our concept.

Training courses, workshops, symposia and conferences
are offered in the area from time to time. This shall not be
discussed in more details here. Many countries have good ru_
ral radio and tv programs. They could offer information on
weed problems, but according to my knowledge they hardly
do so up until now.
Pamphlets, brochures and books are available to a limited
extent. It is often not known what is available and there are
language problems in many cases.

FAO is stimulating and (co)organizing training

courses,

workshops, symposia and the publication of proceedings and
other brochures and books on specific aspects of weeds and

their control. Presently, a book on weeds of fruit trees and
vineyards is being prepared for the West Mediterranean by
Moreira on behalf of FAO. The German Agency for Technical Cooperation (GTZ) has quite some bilateral programs
underway in the area under consideration. These activities
which are conduced partly in cooperation with the University
of Hohenheim, FR Germany, include also weeds to some extent. Much of the results of this work is published. Most of it is
still available (4, 5, 6. 7, 8, 9, tZ, t3, t6. 17. 18. 2t, 22, Zg,
33, 34). As far as GTZ publications are concerned. they
can
be requested from this institution. The French weed group
at
Montpellier has extensive experience, especially in Northern
and Western Africa. also the British (producing Weed
Ab_

stracts. Tropical Pest Management and having special
ex_
periences in the field of parasitic weeds). The International
Plant Protection Center (IppC) at Oregon, USA, is offering

very useful information (short courses. newsletters,
brochures, books) on weeds and their control. Much
of this
information is relevant to the Mediterranean area, too.
The
European Weed Research is putting some emphasis
on
Mediterranean weed problems and conducted 3 symposia
on
Lf
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this subject so far. In Morocco, there is a Weed Science Society ( Societ6 Nationale de Malherbologie).The Arab institu-

1. Books and Journals. Books and journals still are a primary
source of information. Therefore, the publication of books
and journals which meet the (local) requirements is highly
important.This can be in connection with meetings(proceedings) or not. FAO is giving the publication of appropriate information high priority. In the field of weed control, FAO is
looking for the specific regions and topics with a lack of published information. The discussions in connection with this
paper could end up in recommendations for publications,
workshops and symposia on weed problems in the area.

tion ACSAD at Damascus, Syria, has conducted several
weed courses in the past. The Technical Centre for Agricultural and Rural Co-operation (P.O.B. 380, 6700 AJ
Wageningen, The Netherlands) is also producing and providing relevant literature.
Accessibility and Utilization of Stored Information
A lot of data are stored in the meantime but they are often
not available where needed. It is not only that the information needed is not available to individual persons or group of
persons but also that available information is difficult to
handle. It is often quite time consuming to separate thedata
needed for a specific purpose from those not necessary.
According to the amount and diversity of information (number of key words) which has to be available more of less
quickly on request and according to the facilities, the docu-

Institutions interested in supporting such activities could
select certain topics from those recommendations.

2. Conventional Card Indexing The conventional card indexing system is highly useful in the case of a limited number of
key words (Figure 1). It needs one card for each key word of
a publication, either with compicte bibliographic citation or
with complete citation only once and just the number of the
relevant publications on the card with thekeywords. It is desirable but not necessary to have a brief abstract of each publication on the card with the bibliographic data. The advantage of this system is that the search for information is quick,
easy and cheap. The disadvantage is that indexing is expen-

mentations systern has to be chosen basically from the
following: books and journals; abstract journals; conventional card indexing; punch card indexing; personal computerl
centralized documentation systems providing information on
written request and/ ordistributing abstracts periodically,

sive in the case of high numbers of key words (Figure 1).

and online search; systems approach.

3. Punch Card Indexing. Punch cards are especially useful in
the case of a relatively high number of key words. Only one
card contains all the information. All the keywords are on
this card. The relevant keywords are punched out (Figure 2).

What will be said for indexing publications is of course
valid for documentation of any other information such as results of experiments.
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Searching for a.specific information, the cards with the respective key words punched out can be sorted out with a needle. This is still the most efficient indexing system for individuals or small groups. Often it supplements successfully
the possibilities provided by documentation centres which in
many cases are not detailed or specific enough for individual

Cukurova University at Adana, Turkey. The online search
for relevant publications on weed problems is done through
our university which is directly connected with such documentation centres. The specific literature for the Cukurova
area is hardly available through the documentation centres
but it is available locall;r and a research program can be
based on a sound information background.

needs.

There are other systems similar to this one. What has been
said about the punch card system refers basically also to the
other similar ones.

Type of Information Needed

4. Personal Computer.

gional problems at all levels but especially at the farmer and
advisory level. Often there exists relevant information some-

anyway,

it

There is mainly a deficiency of information on local

If a personal computer is available
may also be used for literature documentation.

where else which could easily be adapted to local re_
quirements. In order not to miss the target this has to be de_

Normally, however, it is more useful for storing and processing experimental results. In any case, the use of a personal

fined carefully;

computer for documentation purposes must be planned and
organized very carefully. There is a tremendous misuse at
many places in this respect. Often data are being properly
stored but hardly anybody is making use of them. In respect

g.:

management strategies.

experimental results, office organization and documentation
of literature as a whole are consequently computer-based.

ii) Reduction of the fallow

periods in sorghum shifting cultivation systems may lead to severe Striga problems; in_

5. Centralized Documentation Systems. Centralized docu-

formation on Striga and its control has to be made available
for further site specific research and/ or to extensionists
resp. farmers. The same is true for reduction of the number
of fallow periods in wheat fallow cropping systems, where we
might run into a wild oats problem.

mentation systems are basically limited to
"high input,zhigh
output> situation. Their operation requires capital, solid in_
frastructures, high numbers of users and science-based agricultural and industrial production systems. They are usually
not sufficient as the only source of information but have to
be supplemented by individually based information systems.
In future we will depend more and more on such centralized
systems. In the long run, they will replace at least in part scientific and to some extent also technical and extension jour-

iii) Introduction of new varieties or new crops may create
new or enhance dramatically already existing weed prob_
lems, such as Orobanche with increasing vegetable produc_
tion; information on the interrelationships between the re_
spective production systems and their weeds as well as on
possible strategies of control has to be made available for
further site specific research and/ or to extensionists resp.

nals. There is no need, however, to speed up this process too
rapidly for it still has many weaknesses.

A cooperation between nations is necessary. International
institutions could play a role in this process. To some extent,
this takes place already now when programs of scientific or

farmers.

iv) Changes in the production systems due to the availability
of new technologies, e.g. changes in type and intensity of soil

technical cooperation are conducted between nations/ in-

cultivation may be desirable. This may interfere with the

z

institutions where it does not yet exist but where the information is needed. From this type of cooperation, all partners involved could benefit and the gradual introduction of
the new system would be facilitated. Just an example from
my own experience. We have joint research programs with

u.it

e.

i) Increasing labour shortage requires the introduction ofless
time consuming technologies (e.g. herbicides); weed identi_
fication and the knowledge of the appropriate technologies
become more important than before and the respective in_
formation has to be made available: e.g. on the weeds of the
area, on relevant control measures, on site specific weed

to documentation, the personal computer does not have an
unquestionable advantage over more conventional docu_
mentation systems. This is different, where the processing of

stitutions where such a service is available and those nations

weeds severely positively and negatively. On the other hand,

new strategies of weed control will make a re_evaluation of
the importance of soil cultivation necessary. Site specific in_

formation on interrelationships between production systems
and weeds has to be made available locally.
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